Modification of gonadectomy-induced increases in brain monoamine metabolism by steroid hormones in male and female rats.
Concentrations of monoamines (dopamine, DA; serotonin, 5-HT) and their major metabolites (homovanillic acid--HVA; dihydroxyphenylacetic acid--DOPAC; 5-hydroxyindolacetic acid--5-HIAA) were measured in selected brain areas of chronically gonadectomized, steroid- or oil-treated male and female rats. Concentrations of DOPAC and HVA were markedly increased in the hypothalamus (male, female), striatum (male, female) and brainstem (male) following gonadectomy, whereas the levels of DA remained unaltered in most of the brain areas examined. Most of the changes were reversed or attenuated by chronic estradiol (EB) substitution. In contrast, chronic treatment with physiological concentrations of testosterone (TP) reduced indexes of DA turnover only in the striatum of ovariectomized (OVX) and brainstem of orchidectomized (ORDX) rats. ORDX-related increases in striatal levels of DOPAC and HVA were not reversed by either EB or TP. ORDX increased the levels of 5-HIAA (hypothalamus, striatum) and decreased those of 5-HT (hypothalamus, hippocampus). These changes were reversed by chronic treatment with either TP or EB. Brain metabolism of 5-HT remained unaltered following OVX. Gonadectomy and chronic steroid replacement therapy appear to alter brain monoamine metabolism in a brain region and sex-dependent manner. Our data demonstrate that gonadectomy-related increases in the activity of brain monoaminergic neurons in both male and female rats was attenuated more effectively with physiological concentrations of estradiol than with testosterone. Insensitivity of monoaminergic neurons in a number of brain areas (e.g., hypothalamus, striatum) to the action of testosterone was evident in both sexes.